Neurotoxicity of quinolinic acid and its derivatives in hypoxic rat hippocampal slices.
The excitotoxicity of quinolinic acid (2,3-pyridinedicarboxylic acid), a potent endogenous N-methyl-D-aspartate (NMDA)-type agonist, was characterized in the hypoxic hippocampal slice preparation. A series of other pyridinedicarboxylic acids was also tested in this preparation in order to obtain information about the structural requirements for the interaction between the NMDA receptor and its agonists. Of the 7 pyridinedicarboxylic acids tested, only quinolinic acid and its anhydride exerted their excitotoxicity by enhancing hypoxic neuronal damage in rat hippocampal slices at a relatively low concentration (100 microM). Much higher concentration (1 mM) of 3,4-pyridinedicarboxylic acid was required to exhibit any enhancement of hypoxic neuronal damage. The rest of the derivatives were innocuous. The effect of quinolinic acid was blocked by DL-2-amino-5-phosphonovaleric acid, by elevated magnesium levels in the incubation medium or by perfusion with a medium depleted of calcium. Aglycemic damage was also enhanced by quinolinic acid. It appears from the present study that two adjacent carboxylic groups on the pyridine ring, preferably at positions 2 and 3, are a prerequisite for an interaction between the NMDA receptor and its agonist. However, other factors may have great influence on that interaction as was evident from the total impotency of 6-methyl-quinolinic acid. The hypoxic hippocampal slice preparation and its neuronal function is an inexpensive model system, sensitized to the neurotoxins, and thus, allows the easy screening and evaluation of potential ligands of the glutamate receptor and its subtypes.